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(54) SOUD GOLF BALL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a solid golf ball 
having good production workability and excellent 
repulsion performance and durability. 

SOLUTION: This multlpiece solid golf ball consists of a 
core having at least one layer of the rubber layer obtd. 
from a polybutadiene mixture composed of (a) the 
polybutadiene which contains 380% cis-1 ,4 bond, has a 
Mooney viscosity of 50 to 69 ML^^ (100^0) and is 



synthesized by using a nickel-base catalyst and/or 
cobalt-base catalyst of 4.0 to 8.0 in the ratio (Mw/Mn) 
of a weight average mol.wt. (mol.wt. of) and a number 
average mol.wt. (Mn) and (b) the polybutadiene which 
contains at ^40% cis-1.4 bond, has a Mooney viscosity of 
20 to 90 MLi^4 (lOCC) and is synthesized by using a 
lanthanoid catalyst at a weight ratio (a)/(b) of 30/70 
to 90/10, unsatd. carboxylic acid, a metal salt of the 
unsatd. carboxylic acid, org. peroxide and inorg. filler. 
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(57) imt} 

•&*U A-:^-ifi!i^~69MLi+4(100X:)«::tU * 
fi¥*^^4(Mw) il85[^*||^^(Mn) i:(Z>it(Mw/M 
n)){)^,0~8.0T'fe-5:;^^y'!r;b^^«ifej:tJf/*fcttn>'^ 

(b) .4i|^i!'^;a: < t %>40%jeiLh?:#^ t; A-:^ 
-!l!feK20~90MLi+4(100TC)$:;t-rS5>^f 7-f h'im 
i:m\ ^T-^^$ ^^-^ y, >0*Slt (a) / (b) 7b^3 

o/70'-^o/i6-efef>;KU •:f^t^:rymS%:. 



1 

im^m 1 ] .. . (a).S/^-l ,4i^80%J[JiLh«:^Jt t. 
-:::-)tei^0~69MLi+4(100lC)5:*U MM^m^ 
fi(Mw) iim¥i^^lh&{Mn) i;®tt(Mw/Mn) iM. 0~8. 

ffl^^T•&^«S*vfcJK';:/^t^^xx feJ:0!(b)S/y^-l,4 

MLn.4(iooTC)$:;t-r-g>9>4f>'-f h'fmm^^x-^^ 

$ *lfc5i< U t?x><Z)MfiJt(a) / (b) *^30/70~90/10 
JKSOSr-g^^-rs A*a^i^^ rrAM^r'^Jfe < 

im^z: . ;t(fiaq•7''*^Mli^tillokgf:<)^6>^ 

kgf A^t b i: $ t T'®ESi^?^'. 0^6. Omm S:;&-r 

;i/:7;i<-;i/. 20 
[IS:*«43 (a)^::?.-l ,4-iji$^80%JSU:&-^J&U A 
-zi-!|tt^O'-69MLi+4(100lC)?::tU fifiWtjH^ 
»(Mw) i:|S[¥i|»^^«(Mn) t<Dlt{Mw/Mn) m.0~8. 

i^J?«;<i:=b40%Ri:?:-^:tU A-x-jRii^o~90 
MLi+4(100TC) ■^kM^^'yy^J^i Ki^l:ffl^^T-^fi!^ 
StvfeTK'J i^3iy<Dm&it(a.)/{b)mo/70^0/10 

miii-^m-t^ =rAM^*^ e.^f :^^;^)^ 

[11:^^3^ 5] /K-;i/*^t^miOkgfX)^e>i|^ai30kg 
[000 1] 

d<-;btcM-r-5. 40 

[000 2] 

Utf-:xdf;i/:7;K-;i/ffl©=i7. c>i:^->^=r;i/7*f- 

Srffi VNT-^^S tifeJ/::^-! ,4i|i§^80%RJ:$:%1-Ssi<U 
:/^5fi;x>«:#%tS:JA«ifigife*^, 

^'y'-f K^&fflv^T^figS4^S5}<U:;^^^t?x>^cov^ 
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[0 0 0 3] mii, #i:5¥6-80123-^^lCli, (i) 

$tU ;bOi:^-X-i|!fig [MLi+4(100'C)] ;6^0~100 
T'feS i/;^-l ,4»S^$:/>;5: < i: t»40%RJ:^;t1-S;KU 
:^^fi;»"x>i:, ai)'^y^y^^m±mim^t-^f3'^ 
^&5'2>«!!aSE€:fflV^T-&fi!tStU *^oi:»-x-iK}^ [ML 
1+4 (lOCC)] m0^90X^i> i/7.-l,AlM^'P^J^ < 1 1» 
40%RJ:-^;&-rsd<U ■f'ln j;x>, t fc«x^v>:r;i/^ 

-x-Jte^ [MLi+4(1001C)] *^20~50T'feSJ/X-l,4 

< t %j40%J(JU:-^^-rS;i<U S^xx 2: 

e>nS3^:*^0fla^S4^T^^S.; U*^L«:A^e>s .±IB(i) 

®3}<u:^4fS^x>&jBv\s^, ^e>*ife=r;b7d<-;i/ 

[0 0 0 4] mm2BA422B^miKit, A-x-feS 
[ML 1+4 (loot:)] jt)^5~90, fifi¥*li)«(Mw) i: 
l»:¥*^:J^?*(Mn) i: ©it (Mw/Mn)*M. 0-8.0, J3J:t>* 
2/;?.-l,4»^=S:iJ'^«c<i:=fe;80%Ri:*1--5^U:/^ft;'x 

z:oj:e)^7KU:/^ii>x>$:ffivxSi:-f-:Jj-«:i|ftt 
[0 0 0 5] 'ffffm2678240#41{i[{C{du 40%S:jKAS 
85~15phri:, 40%S:^AS i/X-1 ,4-^3ta:fe J:O50* 

?i®i=,-x-3tes&;fts, 'yy9i--^mmmzi,^ 

:J<'J S;>x>15~85phr, iiOii-^A^dr;!/^!}?^;!/. 
J&A^e), ±IB;i<'J:/^S?x>®ii^$iffiv^^#^, ^# 

[0 0 0 6] ■ 
[0 0 0 7] ' ^ • ■ ■ 

w t £ It a/vv h^mm^k^'^x-k^-^ntzii^ u 

J?x>h®iB-^S:-k^t-S:Ji4i^S:^L 2S 
^®3KU:/^5?x>®A-x-JKg;fej:tjfaijti:, x 

^StifeiKU yx><z)aS¥*§4J-^^a(Mw) i^lS^p 
%4J-^*(Mn) i:<Z)J:b(Mw/Mn) 2; ^m^mS&izm^t i> 
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[0 0 0 8] Hp-b, (a)J/:^-l,4i^0%Jl^ 
±?:-^^L/. i:.-:^-!teS50~69MLi+4(100'C)5:;t 

(Mw/Mn) . 0~8. OX'* -5 - >y -ir^l/^psMSS J: / * 
A-::i-rJteS20~90MLi+4(100iC) Sr^tf -S^^* ^' 10 

(b);?)Wo~9o/io-e,fe«.5j<y:f^i;x>iS'^ ;f:fla 

[0 0 0 9] 3is:^WilSfc, (ab>x-i,4-j^80.%a_h 
«:-^*U A-x-!ft5^0~69MLi+4(100iC)S:Jf U 
*S^^fi:(Mw)t|K¥i%4H^(^to)i;©Jt(Mw/ 20 
Nta)*^.0~^,OT?feSx.v-tr;i'3^J!^feJ:Uf/*fett3 
h^?*»l!ii5:>S<'.^T-&fiRSnfc:KU -fit i^xx J: 
tJf (b) ,4-T(^^J.^i& < t =fe>40%J!iU:-S:^;& b, A- 
x-3|Mia20~90MLi+4(100TC)S:^:r-67^<^f y>f hm 
iK$:MVA-C-&^^n^-5j<U >:?x>®aftJt(a)/.(b) 
*^30/70~90/10.T-feS3KU i^x:y?i^, ^fi^Tij 

to 0 1 p] ±^<;!)j:e>ic, ^mm(Di^<D7HU:f.itif 
x>(DtBi^%fl§VN*:JA^^li, -tti^rinJHE&nffifia 

^A-iU'^^m^^ V-\^-7sV^)V 

< . 40 

to. 0 1 1 ] :*:f6^<7)V U v V^)\''7if^-Mt. ±IB0 

to 0 1 2] *|g^©3Tffid'A3afiS»^CffiV^bnS^K 
ij tJf 2^x>«-^ii, (a) ,4l^80%RJ:S:-& 

A-X-5R!iaE50~69MLi+4(1001C)&^U fiJI 50 
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. o~8. pT-fe2) X .V ^tr;!/^^^ J: i;/* 

(b) i/7.-\ ,4ilt&j!?«:<.ii=b40%a±S:^^U A-x 
-!teS20~90M L 1+4 (1 OOtJ) 5 > ^ y >f KHSliS 

^cfflv^^>nsx.y-!^;l/3^^lLT^*. mx\i, imt 
sj-x«?^x-x9 - > ® * e) 

x»;-!r;Wb^a>MhLT»du jiB*^#^5t;x«y-!r. 
M .'7:^-—y^}W.mt-^y^M ,:*;V3K>^x;y-5r 

;t«xy>!r;i4gta^*^fflv.^6)ns., ^tS^^M 
oD^iibTidu hux;i/=3p-n^7;i/5x<:7A, m«hu 
xf^;i/7;i'5 x»>A, :( h u -n-:/D tr;i/7;b^ A,, 
h U W V :?"^;1/T;1' ^ x ^7 a, h U - n -^Pr iy}lT)l ^ 
-^hm ; T;i/=^r;i'U^'f A,;miin-^^;i/U^'^ 
A, &--f'9-)\'^)f_pl^ t-T>r^;i/U^«?A, i,4--:/jjt. 
^S^Uf^/^A^: 09^tfS?x^-?Hg 

[0 0 14] Z.t\.h<}>—V>T)\yi&^m^'r\Z.iB\1^-f: 

9i s;x>©a#idu -ffiifc, ^RfBsicy^s^xi/sEy V 

70^®«8HF»3T?iSf5SbTtf^. . 

[0 0 15] 3ts:|8^lCfeVNT;J<'J-:/^2^"x>(a)©-&^ 

:[^'fbnyl;bh, Hi^-fb^/l^i/h, SMbn/Vbh, 
a^n>'t;bh, ^^>'^';^^, U>^3;1;i/h, ^^Jf;!/ 
^n/Vbh, =iA;bh:^;i/5}<x;k 7-fe^;i/7-fe h>if 
n/vi/h, s^x^;i/s;>"5=-?r5!j;bA^>'®t:3/Vi'>^ =i>''^ 
;b h S^x h n n U K^*We> tiS. i|^lc, r ti 
e>a)n;t;i/h'ft;-^i:. i;>"T;i/^;b7;i'5x'>i7A=Ey' 
au h\ m«s;'x-?^;i/7;i'^x>i7A=E/'^PU K> V 
-i v:^^;i/7;i'5 xij? A=Ey o u ; h u 7;i/^;b 
r;i/^xi>A, mti. h'Jx^;i/7;i/§x^;A, >u 
- n-7^a tf;b7;i/5 XI? A, h u -< v:?'5^;b7;i/$ x"? 
A, h u-n-^dee/;b7;i'^x^7A^ ; 7;i/=¥;i'7;i/^ 
xi:7A-fe7.^^nij h\ m.«xf^-'i/7;i/^x>5A-fex 
^^'D U K ; Ja^b7;i/^xC7A^ \.)L(m^1i\ 
-1 .4i!S^M®fi^«:4#S«!!ii: LT«^* LV>. .:iti6> 

x>);>r;i/55^®^i:««lli^<D:)&jSlc i 

[0016] iOJ:e)tCLT*§e>nfeJi<'J:^^'S^x> 
(a)}*, S/:^-1.4Hg^80%RhS:'^'&U A-x-JRSg 
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50~69, ^ff*L<li52~67, J: UJJ* L<li55~67ML 

1+4 (1001C) l: j^j^^comit t£i>mmm^ 

^*(Mw) tm^^i^^^iMn) i:0i:b(Mw/Mn)4.O~8. 
0, ntV<m.0~7.0. J: W*L<tt4.0~6.0$:;& 

(z>Mw/Mn*t4.oJ:"^;/^s^.^i:•, mmm&m.ru 8. 

[0 0 17] 33T% rz,---)|tiii^ mm^-^ 
llP!e#ra44)-tig, |lII@ia2rpni'Pn-^tS:llP|gl,fci:S 

i+4(iooic). z.z.-Gmths---^m-^ uta-'Hom 20 

l^J-ra, a-tf<DIlIi|g^ra44}-K&^U100"CttW»i 

taK?:^'r, ?:fflVNS' (JIS K 6300) . 

-ft-^i; LT«, K-f 5 7-71 O^iJSI^^/N 

u&yi\M. ij)v^>W^-, rjv^^-K •?->7;i'=3 

9- mimif^tu ±m^±m^tLxit so 

It. -m.: 

A1R1R2R3 

(^tf, Ri, R2^ Rsl*. 2v>»cH-T'«>oT=bM'&: 
oTVNT*J:<, -etl-rtl^toibT^ic^tfclij^^l 

AlXnR3-n 40 
ttl, 1.5, 2*fctt3T-*>-5) T'^SnSAD-ifWb 

[0 0191 z.ti^(D^>^J^\^fmmrfx-:fiip 

©ib^tiJiS^MbT' 5 X102~ 5 X106, L < lii. 
0 X 1 03~l . 0 X 1 oST'S) 2> o W^ST;!/ 5 - >t; A-ffc-^ife;/ ^ 
^^Jl^'-Y K-fb-^®®i:fc^li^;H:bT'5~500, ^*U< 50 
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liio-sooTffes. ;i/'f > * y K^b^^i^it 

^li^;i/JtT'0.5aJl, ^f4L<lil~20T'*>S. ;W 

l=yy^M K'fb-^Oirt^li^v'l/irbT' 1 ~10, b 

y^ymz.mm\^njm-^m^^x^. tt^ityvti. v 

^/:^i/T, J^^bvy;^S/>j7A^®ig^;&:S#;±lCiffl$S 
^i:TfflV^T*;J:V^. M^^tbTJiU 

mim^<oE-h e)T'*)oT=b J: <, s-&?aKti-3o~i5o 

[0020] Z.<D^ >> \Z bT^tej'nfc'sKU if9i $^x> 
(b)li, i/i^-l,4-*S^40%J!JJLh5:-^>&U A-x-^«;S 
20-90, t b < 1*25-80, J: U * b < tt30~70M L 
1+4(100X:) Sr^t-tS. jKU ■:f^J2;x>(b)<Z)A-x-!|!i!} 
S*^20g:y<6i,v^V 9JSif^#tt^»i:«:S*^, MM 

[0 0 2 1] *f6^tCfelNT, JKU>^^fi?x>il^ctJ 

©jKU :f yxXa) i:;}<u i;'x>(b)®s*Jt{a)/ 

(b)tt, 30/70—90/10, J?*b<li40/66-75/25, <tU 

b < li45/55^/35t'*).5i Jjf J rf 9^ b"x>S^ 
(T^ililiSambT, jKUV^ J^'xiy (a)*t30M4%ll^^ 

33J:t)fjJ<'J:/if J?x::>(b)3i)^0SJ|%&jS;tSi;, SIS 
-tiliAMgT b, d<U -f^ yx> (b) *^10M*%7l^^fe J: 
t>':K'J -f^ i^x>(a)*K90SS°/o5:M;i-5)i::- SSif^ 

[0 0 2 2] *l8TOlCj3V>T, ^fi^*;i/J}<>BJ<i!)^ 

m<:V^mmh\^x^\^^ii\ :^miij)\^i!^ym.t\yx 

A^tf^ti. 4tlcTi'y-n^i:>i*i'U;i«ft*W*b 

^x.^A, i^;U3x^7A, :;!jK^>;;Aia^*We> 
ns*V 4^lC:h h U iJ/A, m vi^* iz-^ Aia*W* 

bv \ iB-^iid<u >:;x>ifAis^ioofifiaiJtc 

^bT, 10-60S*SI5, ^ff*b<«15-45fifiS|5T;fe 

•ts.' • ■ . ■. 

[0 0 2 3] im^mV^) V Vtl)\^-7if^-}\ym^2MS$. 

K, l,l-t^-t-:?'5^;W'?-:t^rS/-3,3,5-hU>i5=->'l/ 
i/^ D^^-y-X 2,5-i>";if-;i^2,5-i;-(t-:/^;wt- 
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OfiftSPtC^fLT, O.l-lOfiStP. «^*L<«0.5~5.0 

[0 0 2 4] M«S3^5^Ji:LTlju SHb3E^a, »tU 

5KU:/^ft^x>:JAM^iOOfiS:8lJlc#LT. 3 
~70fiSa5, «F*L<tt5'-50Mfl:Sp-efe5. SSSSP 

70fifigps:jg^s i:f#e)nfc=r;i'7;}?->n/*«fi< lo 
[0 0 2 5] 3iic*is^0y 'J y K=f;i'7;}<-;bffl=r^ 

>®iC@B^UT%J:Vx. mi»ifc^Rll±0.2~1.5afigp 
*W*LV\. •■ • •. ....... 

[0 0 2 6] .*98Wa)3.7tt«!«8if3fSlOkgf 5::a?lrLfe 
4mA^e>i|i|?^ai30kgf.S:Alf Lfei; ^ *T'<Z)ffli?^3^ 
2.0~6.0iiim, *?*L<l*2.2~5.5inm, j: »JJf * L/< m. 
5~4.5mni$:*f <&. 3y(3Dffi*i^^Sjb^2.0ininJ; y/JsS: 20 

[0 0 2 7] ^^cv^T^ ±13® J:e)'a::^i4B^*^e>^§e> 

LHy^y^; 2fl5^M>r:tX miiZn-r;tX 

ca-i';rx Mg^yfy^^.i3^zfti^^(Dm^im\f 

e>ti«*V Na>f;}-X Zn-f;4-X Li-f:tV^*^iKI8 

[0 0 2 8] Jifa7^:ty V-fiaBlG):R{!|J^Jil LTldU 

S;W$9>1605(Na), 1707(Na), AM73i8(Na). 170 40 
6(Zn), AM7315(Zn), 7317(Zn), 7311(lV!Ig), MK7320 

*^>1856(Na), 1855(Zn), 5 5>AM7316(Zn) 

y>'8920(Na). 8940(Na). AD8512(Na), 9910(Zn), 
ADSSlKZn), 7930(Li), 7940(Li)-^, HTtlftM-^ 
^r-Y:ty'v-i:bT©-9— U>AD8265(Na), -9— U 
i/AD8269(Na)^*We>tU xi? y>(Exxon)-fb^±*^ 
e>7pKRSnr^^ST-<:t•T■'y (I0TEC)7010(Zn), 8000 
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&^(D^(Oim 0 rtlCfBl&LAcNa, Zn^tt^-;rve>0 

Idu ±fiaMa^©t)«)S:-eti-etiJ^*fcli2igUU:OM 
•^i:LT«V^T%J:V\ ±fB7-<:t>'V-fiJflMli, 
A-ffl|SJl|^®56%JlJU:, U < li80%ta:T?& 

[0 0 2 9] ttz. :^^mxit, ±B7^y^j-r-mm 
(mm^i:mt.Lxmi, mMSimmm, m 

-14 V'fi/y-T.'i- \/y-fxi v i'^-^ 

a:fe.rHG-252j T'rUflR$tlT.V^-&7K^5fe&Dbfc7>^ U> 

r^ijK^ i/> KAT014J- , ;''i.*r>r ix> katoisj , • • ("x 

jKy^>KAT000j ^T't^KS$tl-TV^.5x;^f:^i/S$:■& 

V^Ly-T.'J' \yy iSBS) im^a>-fu v ifprn.-^"^ 
MSi^ rx3K7 vy KATOiSj , rx/jf:? b> Katoi9j 
^T'rUIEiSnTv^*x;i<:;|f t/S«:-&*t-S5KU Vx. 
y^u y i'©-SP&*3^Anbfe SB s«Bi®:/n v 9 

[0 0 3 0] :*:|6^JSi3V>,T, ±i3;!j/t-fflSiB^ 

01~10.0fiaSPAWtLV%„ ,. 
[0 0 3 1] *#6^<D?5j/l-ldu rf;i/:7j}<-;i/©7!jyN*-. 

«^lav^T=I7^'^*< 130~170TCT- 1 ~15^r^*DiI^ 

^L■r37^:^»^it/:*^S:ffl^^T=bJ:V^. 
(O)fC$»0.5~3.0miii*W*b<. :*>'^-MS:«S-rSllS 

[0 0 3 2] 

[0033] (mmii^B) TxvzT^ii^jiycDmm 
&s-r<mi\zBbtcm-^^M\'^Xs i)i3S0!ii~3© 
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5.7 


3.5 



(t£l)iftl;^7K5fe : JIS K 6300ii^ < 

mzym^:^ nmr (^5a^i!s®iRj© • 

[0 0 3 5] (|lli6^Jl~5feJ:Ufi:bi^Jl~4) »;9.Omnij3<fct>'fiS36.4g0n7?:#fe„ #ttlfe=l7(^jE 

±l2<DJ:e>K^#e>*lfcSaSSffi3Jl~3®*fU>^*2;x:/S: lJ5*6K5^Lfe.'^t»t*^*tt«fclB®ii»J=fTofe. 
ffiir^T, JWT0^2tC5^UfeBB-&Onrffl:?AiSiM^S: [0 0 3 6] • • 
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